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Abstract.
In The second method combines the intensified camera data from Duck and the Wallops Island IPD data. Both data sets are observations filtered on the 4078/_ SrH line. The intensified film camera is not absolutely calibrated, but an estimate of the ion cloud brightness can be made using images from the IPD (prior to that instrument being stopped down) for calibration of corresponding images from the intensified camera. Assuming the high explosive debris cloud to be broad-band emissions, the IPD images indicate its brightness at 6.6 s after release to be 40 R/_.
The intensified camera was equipped with a filter of 44A FWHM and 40% peak transmission.
From densitometry of the original Duck intensifier film frame and the film development characteristics, we measured the ratio of ion line streak brightness to center of explosive debris (broad band emissions) brightness at 6.6 seconds after detonation to be 0.66. Using the IPD based brightness of 40 R/_. for the debris cloud, the ion cloud would have a brightness of 1200 R at 6.6 s. The brightness of the ion cloud decreases as 1/time becauseof velocity dispersion. Thus at 63 s the brightness would be 125 R which is within the brightness range established based on the IPD data.
Number of ions in cloud:
To obtain the number of ions in the cloud the emission rate is required. For strontium in full sunlight, F6ppl et. al. (1967) The solution to (4) may be evaluated by integrating the right-hand side along the ion trajectories: 
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Upon substituting expression (3) for the neutral density
where
O'=tan-lI(X'2+y'2)tz'
and s --(1-t/t')r cos_z, where fi is the angle between the direction of x and the magnetic field. The os are the direction cosines of the unit vector lb. This simulated view can be compared with the observed streak a 63 s shown in Figure  3£ The simulation of the ion streak, Figure  4 , 
Conclusions
We have carried out a free space CIV experiment using the first shaped charge with a conical strontium metal liner, but no CIV ions were detected. seconds after release and out of the field of view about 9 seconds after release. We have an IPD image covering the time interval 4 to 10 secondsafter release. There is a slight increase in the counts in the general area where the jet should be just at the edge of the passband of the filter. A computer simulation at 10 secondsindicates that the solar UV produced ions should have a brightness of 30R, which our calibration indicates is just below the limit of detectability where the fast ion streak should be.
We therefore conclude that if there were CIV ions present in numbers comparable to the solar UV produced ions we should have seen them. This sets the maximum number of CIV ions which could have been produced in the fast jet, but not detected, at less than 2 × 1021to within a factor of two, or less than 0.18% yield of the vaporized St.
Since this maximum possible CIV yield is a factor of 100 less than the Porcupine experiment in which the ambient plasma density was 6X 105cm-3, or 30 times greater, we conjectured that future CIV experiments should have high ambient background plasma density. This was proven to be true in the CRIT II experiment carried out on May 4, 1989 from Wallops Island. In this experiment the ambient background density was 6X105 cm-3, and preliminary analysis indicates about 4%
CIV ionization (Torbert, 1989; Stenbaek-Nielsen et al. 1989 
